Cytoplasmic male sterility (CMS) in Lolium perenne L.: 1. Development of a diagnostic probe for the male-sterile cytoplasm.
Analysis of reciprocal crosses between nonrestoring fertile genotypes and restored male-sterile genotypes of Lolium perenne confirmed the cytoplasmic nature of the sterility trait. This prompted a search for a molecular probe that could be used to distinguish between fertile and cytoplasmic male-sterile (CMS) cytoplasms. We describe the identification and cloning of a 4.5-kb BamHI-HindIII restriction fragment from the mtDNA of the CMS line. The cloned fragment (pCMS45) failed to hybridise to sequences in the mtDNA of fertile lines and was thus capable of unambiguously distinguishing between fertile and CMS cytoplasms. The use of pCMS45 as a diagnostic probe provided a simple test for positive identification of young non-flowering plants carrying the CMS cytoplasm and also permitted confirmation at the molecular level of the maternal transmission of the CMS trait suggested by the genetic data.